Introduction. In the previous article [14], it has been reported that registered parameters of water-salt, nitrous and lipid metabolism as well as the neuroendocrine-immune complex of 42 rats subjected to various water-salt loads, significantly differ from those of the intact rats, these groups of animals have received liquids with different mineralization and chemical composition.
Introduction. In the previous article [14] , it has been reported that registered parameters of water-salt, nitrous and lipid metabolism as well as the neuroendocrine-immune complex of 42 rats subjected to various water-salt loads, significantly differ from those of the intact rats, these groups of animals have received liquids with different mineralization and chemical composition.
The most heavily grown is glomerular filtration and mineralocorticoid activity, which is evaluated by the exchange of sodium and potassium, the activity of catalase plasma and urine, as well as the plasma testosterone, urea and malonic dialdehyde levels. Further, the following processes occur: urine excretion of calcium and associated with it and calciumemia calcitonin activity, as well as excretion of creatinine, magnesium and urea, concentration of creatinine in urine and plasma, urea concentration in urine and plasma glucose. The amount of thymocytogram of endothelial cytes and the Hassall's body have increased but in the splenocytogram reticulocytes index of killing by neutrophils Staph. aureus. In addition, diuresis, adrenals mass and triiodothyronine levels have increased. Instead, the mass of the spleen, the relative amount of the epitheliocytes, lymphoblasts and lymphocytes in the thymocytogram, eosinophils and stub neutrophils in the blood and splenocytogram plasmocytes have decreased as well as microbial number of neutrophils. The concentration of medium mass molecules and potassium in urine, have decreased. The maximum level of potassium and calcium in plasma has been reduced. Thus, a nonspecific (general) reaction of neuroendocrine-immune complex and metabolism in water-salt load has taken place despite of that fact that the specific chemical composition of fluids have been applied.
After these parameters have been revealed the changes which are common to the water-salt loads of different chemical composition, the specific manifestations of balneo reaction have been considered. The purpose of this article is to find out the features of the parameters the reactions of metabolism.
Material and Methods. Experiment has been performed at 58 healthy female Wistar rats 240-290g divided into 6 groups. Animals of the first group have remained intact because of using tap water from drinking ad libitum. Rats of the second (control) group have been administered a single tap water through the probe at a dose of 1,5 mL/100 g of body mass during 6 days. The third group (reference for the organic component) has been given daily drinking water 'Naftussia' from the Truskavets' layer, the rats of the fourth group (reference to the salt component) have been given water Sophiya of the Truskavets' field. The rats of the main group have received 'Gertsa' water (Bukovyna) field, and the second control group -its artificial salt analogue. The chemical composition of the applied samples of water (according to Truskavets Hydrological Regime-operational Station data) is depicted in Table 1 . The day after the completion of the drinking course animals have been placed into individual chambers with perforated bottom for collecting daily urine. The experiment has been completed by decapitation of rats in order to collect as much blood as possible.
Plasma levels of the electrolytes have been determined: calcium (by reaction with arsenic III), magnesium (by reaction with colgamite), phosphates (phosphate-molybdate method), chloride (mercury-rhodanine method), sodium and potassium (both in plasma and in erythrocytes) by flamming photometry; nitric metabolites: creatinine (by Jaffe's color reaction by Popper's method), urea (urease method by reaction with phenol hypochlorite), uric acid (uricase method), medium molecular polypeptides (by spectrophotometric method), bilirubin (by diazo reaction using the Jedrasik-Cleghorne-Grof method); lipid peroxidation products: diene conjugates (spectrophotometry of the heptane phase of the lipids extract) and malonic dialdehyde (in the test with thiobarbituric acid), antioxidant enzymes: superoxide dismutase erythrocytes (according to the degree of inhibition of reduction of nitroblue tetrazolium in the presence of N-methylphenazinium methosulfate and NADH) and catalase plasma (at the rate of decomposition of hydrogen peroxide), as well as amylase (Karavay's amyloclastic method with starch substrate) and glucose (glucose-oxidase method).
Most of the listed parameters of metabolism have been also detected in the daily urine. Glomerular filtration and tubular reabsorption have been calculated by the size of the diuresis and the level of creatinine in plasma and urine. In addition, the osmolarity of the urine has been measured by the cryostatic method.
The analyzes have been carried out according to the instructions described in the manual [4] . The analyzers ″Pointe-180″ (″Scientific″, USA) and ″Reflotron″ (Boehringer Mannheim, BRD)with the appropriate sets and a flaming spectrophotometer ″СФ-47″ have been used.
Digital material is statistically processed on a computer using the software package ″Statistica 5.5″.
Results and Discusion.
In the first stage of the analysis, all registered parameters have been divided into seven patterns. The pattern is a characteristic sequence of localization of rats in a plane whose Y axis represents the mean of the Z-scores. At the second stage of the analysis, the quasi-mirror patterns have been paired.
The first pattern (Table 2 and Fig. 1 ) combines nine parameters, the average Z-scores which is maximum for the rats that have received artificial saline analogue of mineral water ″Gertsa″. Next, the therapeutic water ″Sofiya″ and ″Naftussia″, as well as the daily water effects of which on these parameters are approximately equally moderate.
Significantly, glomerular filtration and excretion of creatinine and urea, as well as diuresis are the most likely to increase. Back in 2004, A.I. Gozhenko et al. [5] showed that one-time loading with 0,5% solution NaCl (5 mL/kg of body mass) as compared with daily water load is immediately followed by reliably increased excretion of creatinine and nitrous metabolites at healthy volunteers. A simple recount shows that in the water ″Gertsa″ the concentration of NaCl is 1,28 % and in the water ″Sofiya″ is 0,86 %. Nevertheless, their influence on these parameters of the kidneys is much weaker, due, apparently, to the presence of sulphate and/or of trace elements and organic substances in their composition. Despite the expectations and extensive literature [1] [2] [3] [6] [7] [8] [9] [10] [11] [12] [13] , the influence of 'Naftussia' water on diuresis and urine excretion of metabolites has been weaker.
The second pattern combines seven parameters, the mean Z-score of which is minimal in similar conditions, while under the influence of other loads, they decrease to a lesser extent. First of all, it is the concentration of potassium, phosphates and medium molecules in the urine.
Configurations of patterns are almost specular, that has served as the basis for their visualization on a common plane. The second pattern (Table 3 and Fig. 2 ) combines 12 parameters, the mean of Z-score which is reduced to a greater extent under the influence of bioactive water 'Naftussia' and less noticeable in the rats receiving daily water from the tap, while the tendency towards increasing is detected in the animals that have received the mineral water ″Sofiya″ and ″Gertsa″ and have significantly increased under the influence of the salt analogue of the latter.
Mostly, the excretion and concentration of sodium and chloride in urine decrease, this leads to the decrease of the osmolarity of the urine. In addition, diene conjugates in the urine, uric acid and calcium in the plasma, sodium and potassium in erythrocytes are reduced, as well as tubular reabsorption of water.
On the contrary, the opposite changes in these parameters are reflected with the exception of a significant increase of chloride and potassium in urinary concentration, the urinary osmolality caused by these ions and the concentration in calcium plasma. The fifth pattern (Table 4 and Fig. 3 ) combines 6 parameters, the mean value Z of which increases significantly under the influence of ″Sofiya″ water. Urinary excretion, concentration of magnesium and creatinine in urine and plasma amylase activity are the most prevalent, while phosphatemia and urine concentration of malonic dialdehyde are slightly increased. Under the influence of ″Naftussia″ water the average Z value tends to increase, whereas neither 'Gertsa' water nor its salt analogue causes significant changes in these parameters, while daily water causes a weak tendency to decrease them.
The sixth pattern, mirrored to the fifth, reflects the maximum drop in plasma chloride and middle mass molecules levels, urinary concentration, excretion of uric acid and the tendency towards decreasing the level of malonic dialdehyde, sodium and magnesium in the plasma. Instead, these parameters increase to varying degrees under the influence of tap water, not reacting substantially to ″Gertsa″ water or to its salt analogue. At the next stage of the analysis, three pairs of mirror patterns have been doubled and modulated by the reaction of the parameters to the dominant stimulus (Fig. 4) . 16 parameters have composed a superpattern A; that deviates from the maximum level in the intact rats because of the influence of the salt analogue of ″Gertsa″ water; it has weaker, but also tangible effect made by ″Gertsa″ native water and even slighter effect made by the water ″Sofiya″ and ″Naftussia″, while tap water is almost ineffective in relation to these metabolic parameters. It seems that the deviation of these parameters of metabolism from the control is most influenced by the cations of Na + and Cl -entering the body, while the simultaneous receipt of trace elements and organic carbon, and possibly of sulphate anion, weakens the effect of NaCl, whereas organic nitrogen enhances it.
The other 19 parameters have composed a superpattern B, that deviate to a maximum extent from the reference level after the use of water ″Naftussya″; tap water is less effective, whereas quasi-isotonic liquids are almost inactive if to talk about these parameters. Apparently, their deviation is caused by stress during the process of water loading, as well as hypotonicity of water. Organic substances deepen the deviation, whereas the quasi-isotonicity of water reduces them.
The other 13 parameters of a superpattern C in animals that have been given tap water, deviate from intact control to the same extent as in the previous superpattern, which, apparently, is also due to the stressful effects of the load course. Both ″Naftussia″ and ″Gertsa″ water and its salt analogue prevent the stress deviations of these parameters. Instead, consumption of water ″Sofiya″ doesn't prevent the stress deviations of these parameters, which is apparently due to the presence of its composition sulfate and organic nitrogen, the presence of which in the other liquids is negligible.
Conclusion. (Strasbourg, 1985) .
Рекомендовано до друку комісією з біоетики https://doi.org/ chemical composition. The article aims at finding out the features of the reaction parameters of metabolism. Materials and methods. Experiment has been performed at 58 healthy female Wistar rats 240-290 g divided into 6 groups. Animals of the first group have been intact, using tap water from drinking ad libitum. Instead, the other rats have received the same tap water as well as water of such trade marks as ″Sophiya″, ″Naftussia″, ″Gertsa″ and its artificial salt analogue through the probe at a dose of 1,5 mL/100 g of body mass for 6 days. The day after the completion of the drinking course the parameters of water-salt, nitrous and lipid metabolism have been registered.
Results. It has been found that 16 metabolic parameters deviate from those in the intact rats, what has been caused by the salt analogue of ″Gertsa″ water; ″Gertsa″ native water has made a slighter, but also tangible effect, and ″Sofiya″ and ″Naftussia″ trademarks of water have made the smallest influence, instead of ordinary water is almost ineffective in relation to these metabolic parameters. Other 19 parameters deviate from the reference level after the use of water Naftussya, fresh water is less effective, whereas quasi-isotonic liquids are almost inactive of to talk about these parameters. Other 13 parameters of the animals that use normal water as deviate from the intact control as in the previous super pattern, that is also caused by the stressful effects of the load course. Both ″Naftussia″ and ″Gertsa″ water and its salt analogue prevent the stress deviations of these parameters. Instead, consumption of water ″Sofiya″ shows that deviations of these parameters are reversed.
Conclusion. The features of the reactions of the parameters of metabolism are caused by a level of NaCl, SO 4 2-as well as organic carbon and nitrogen in water. Key words: water-salt loads, water-salt, nitrous and lipid metabolism, female rats.
